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per 1,000, not over 100 parts base metal, and the rest silver. The electrolyte contains from 1 to 2J- per cent, free nitric acid, 3 to 4£ per cent, silver as nitrate, and some lead, copper, bismuth and zinc. A solution of due is added. As the anodes are very base, about 5 per cent, by volume "of the electrolyte is drawn off each day and an equal volume of solution very rich in silver is added. This is sufficient to keep the electrolyte pure enough to make a coarse sugary deposit.
The circulation of the electrolyte is by the trough system, the liquid being raised by a centrifugal pump from a lower pump tank to a discharge jar placed above the cells. The liquid flows from a spigot in the bottom of the discharge jar to a trough above the cells, and the flow to each cell or tank is regulated by adjusting the respective openings from the trough. The solution enters at the top of the end of each tank and is drawn from t-he bottom into another trough leading to the pump tank. Each tank thus has its own individual flow of electrolyte at the speed required by its condition, and at the same time the composition of the electrolyte is kept the same for all tanks. The propeller system of circulation, in which each cell retains its own electrolyte, is considered by E. L. Whitehead to be less advantageous. It was still in use in 1909, according to Durham. The electrolyte having a uniform composition (with trough circulation), practically the same cm-rent density is kept in each tank, about 8*3 amperes per square foot of anode surface (Durham).
The distance between anode and cathode centres is 2| inches. As the dissolving action continues, the anodes are taken out at intervals, and the black sponge, consisting of gold with 10 per cent, of silver and 1 per cent, of base metals., is shaken oft' into an earthenware jar, washed in a centrifugal machine and melted into anodes for the gold process. .After 48 hours the a.node cores are removed to the horizontal cells. The cathode deposit of silver is shaken or scraped off the cathodes, which consist of pure silver, washed and dried in a centrifugal machine, and melted. The finished product is about (J(.)1)'5 fine. The stripping of the deposited silver from the cathodes is facilitated by smearing on them a " dope," consisting of a mixture of silver nitrate, copper nitrate and hydrochloric acid. The detached slime accumulating at the bottom of the cells is removed to the horizontal cells.
There are six horizontal cells. The anode is contained in a basket or tray lined, with, duck, and consists of a heterogeneous mixture of materials. The cathodes are graphite plates placed at the bottom of the cells. The electrolyte is the same as for the vertical cells, and a current density of 1-1-3 amperes per square foot of cathode is used. The black gold anode slime passes to the tfold cells, and the deposited silver is melted with that from the vertical c!ells.
The silver in the foul electrolyte is precipitated by copper plates, and returned to the silver anodes. The dissolved copper is recovered in hard lead-lined tanks by deposition, on scrap iron. The cement copper contains gold, silver and platinum. The anode residue of gold is washed, and melted into anodes (varying from 920 to 950 fine in gold) for the gold chloride process. There is no boiling in nitric acid. All the products are washed in earthenware centrifugal machines.
The process was introduced at the United States Assay Office, New York, in 1912,1 where, as at the Philadelphia, Denver and San Francisco
1 Report of the Director of the U.S. Mint, 1911-12, p. 49.up t«» .'J*N» (<» .'i.'*:i |»ait--» of »H!
